William Small was born in 1734, the son of the Reverend James Small of Carmyllie, near Arbroath, and the youngest of four children. He attended Dundee Grammar School, and continued his education at Marischal College in Aberdeen, where he graduated MA in 1755. A few years earlier Marischal had changed its curriculum, providing much more teaching in scientific subjects, known then as natural philosophy. While at Marischal Small was taught by William Duncan, professor of natural philosophy who wrote on the Elements of Logic. Another teacher was Dr John Gregory, from a distinguished scientific family, who later became professor of the practice of medicine in Edinburgh1. Small appears to have worked as a medical assistant in Gregory's practice in Aberdeen, but did not take a medical degree at this time. Scottish universities in the second half of the eighteenth century were known for their enlightened teaching, and it has been suggested that for a time the country was the cultural leader of Europe2. As in England, many posts were filled by men of the cloth, but the Jasmine Cottage, Hampton Lucy, Warwick CV35 8BE, England academics showed greater tolerance and humanity than their English counterparts. While universities south of the border were closed to Dissenters, Scotland offered a much more progressive education. Benjamin Franklin, who made many visits to Britain, obviously appreciated Scottish intellectual life and said that the happiest weeks of his life were spent in Edinburgh in 17592. William Small could be described as a son of the Scottish Enlightenment a young man with an able and constantly enquiring mind, who appears to have been already skilled in the art of conversation. It may have been this burning interest in the world around him which led him to apply for a teaching post in the Colonies3.
WILLIAMSBURG
William and Mary College received its charter in 1693 and was founded to train clerics and to teach Indians the elements of Western Civilization. Its foundation followed that of Harvard. It was situated in Middle Plantation, which from 1699 became the colonial capital in place of Jamestown and was renamed Williamsburg. By this time much of the college building, which still stands, had been completed. It was almost certainly to designs by Christopher Wren or from his workshop. The College's first president was the Reverend James Blair, a Scottish Episcopal minister who had trained at Marischal College, and who taught moral philosophy at William and Mary2. By 1729 there was a full faculty of a president and six professors and by the middle of the century there were around 80 students. By the time William Small arrived in 1758 there was much concern about the standards maintained in science teaching by the academic staff, all of whom were Church of England clergy selected in Britain. This may have been the reason for his appointment to the chair of natural philosophy and mathematics, which he held for 6 years until 1764 when he returned to Britain. Small was unhappy at teaching methods in the College which included learning by rote and recitations. His innovations included the modern lecture system, physics demonstrations and encouraging students to ask questions; his ideas gradually spread to colleges throughout America4. He introduced further changes to the college which had concentrated on the classics and religious studies. After 1760 he directed the curriculum, adding ethics, rhetoric and modern literature, which he soon taught as well. Naturally some of his ideas came in for criticism, but he was obviously a man of great charm, and his influence continued.
From 1760 until 1762 Thomas Jefferson studied at William and Mary, and found in Small, only a few years older than himself, an inspiring teacher who also became a friend. In Jefferson's autobiography, written 50 years later, he described Small, who 'probably fixed the destinies of my life', as a man profound in the most useful branches of science, with a happy talent of communication, correct and gentlemanly manners, and an enlarged and liberal mind . . . I got my first views of the expansion of science, and of the system of things in which we are placed.
William Small introduced his able young pupil to George Wythe, the leading jurist of the colony, who also taught Jefferson, and to Francis Fauquier, the Governor, a man interested in the sciences and in sharing ideas with the students4. Jefferson was often invited to join Small and Wythe at the Governor's table where he said he 'heard more good sense, more rational and philosophical conversation than in all my life beside'5. When Jefferson, in the summer of 1776, drafted the Declaration of Independence with its concentration on freedom and the rights of man, he may well have remembered much of Small's teaching, influenced by European thinkers, especially those of the Scottish Enlightenment. John Page, three times Governor of Virginia, also paid tribute to Small's teaching, which he said had inspired a lifelong interest in natural philosophy and mathematics. In 1779 Jefferson, as Governor of Virginia, was partly responsible for further changes at William and Mary, which included America's first chair of law (held by George Wythe) and of modern languages, and also some medical teaching. Jefferson continued to put into practice many of Small's ideas in his university at Charlottesville, and the latter's influence could be seen in colleges throughout the country.
William and Mary's Charter had instituted a Board of Visitors led by a Rector. In the late colonial period there were many struggles between them and the Faculty, who had little autonomy. William Small, with his innovative ideas, was often frustrated by the Board's restrictions6. He continued his interest in medicine while in Williamsburg; he treated some patients there and was given the honorary title of doctor, despite not having a full medical degree3.
At the end of 1762 Small was granted £450 to buy instruments for the teaching of natural philosophy, and asked for time out to travel to Britain and make the purchases. He delayed his departure to apply for the college Presidency which was soon to fall vacant. He was turned down as he was not a cleric and because of his disagreements with the Visitors. During his time in Virginia, Small had suffered increasingly from malaria, which was prevalent in the low-lying southern states. He probably felt the trip back to Britain, which he made in 1764, would be beneficial for his health. In the event, he did not return to his teaching post; whether this was his intention when he left, we can only speculate. He dispatched the instruments, which included barometers, microscopes, an achromatic telescope, prisms, mirrors and 'an instrument to try the force of falling bodies'4. This collection was recognized as the best of its kind in America until long after the Revolution. Small was invited to lecture to medical students on mathematics and natural philosophy. In 1765 he was awarded an MD degree from Aberdeen. Later in 1765 he went to Birmingham bearing a letter of introduction from Benjamin Franklin to Matthew Boulton. The two men had been friends for some years, sharing an interest in electricity. In this letter Franklin speaks of William Small as 'one who is both an ingenious philosopher and a most worthy honest man'8.
William Small became a physician in the fast developing industrial town, opened a clinic with John Ash, its leading doctor, and shared his house at number nine, Temple Row. The house was demolished at the end of the nineteenth century. Both Ash and Small were involved in the planning and building of the new hospital, which was finally completed in 1779. Small also took great interest in the construction of a theatre which was completed in 1774, and was its leading shareholder9. Though he appears to have been caring and conscientious as a physician, Small did not enjoy his medical work, and over his years in Birmingham be continued to suffer from malaria, increasingly complaining in his correspondence of lassitude and 'ennui mortel'10. He generally lived a quiet life, remained a bachelor, and preferred anonymity. Yet he inspired deep affection and had a lasting influence on the group of outstanding scientists and thinkers who gathered in the midland town in the latter half of the eighteenth century.
BEGINNINGS OF THE LUNAR SOCIETY
From his arrival in Birmingham in 1765 until his death 10 years later, William Small was physician to and close friend of Matthew Boulton. In addition, Boulton, always ready to accept and consider new ideas, consulted Small in all scientific matters7. They were soon associated in clockmaking, a particular interest of Small's. Through Boulton, Small met Erasmus Darwin, Josiah Wedgwood, John Baskerville, James Keir, Richard Lovell Edgworth and others. They were able to develop their innovative ideas in the freedom offered by Birmingham, which was unencumbered by a restrictive guild system still operating in more ancient towns, and which was prepared to accept Dissenters. It was probably at William Small's suggestion that they began to meet together informally in each other's houses in 1766. Small, always rational and practical, counterbalanced the more eccentric members such as Erasmus Darwin, who was known for his sometimes outrageous inventions 1. In his Memoirs Edgworth expressed the regard they all had for Small, 'a man esteemed by all who knew him . . . beloved with no common enthusiasm'8. At this time scientific and literary societies were being founded throughout the country; among these the Lunar Society was probably supreme. After Small's death in 1775 it was more formal, and it was not until the following year that it acquired its name. From this time it met regularly on the night of the full moon at Boulton's home, Soho House in Handsworth. There were fourteen permanent members, the number of chairs around his dining-room table.
In 1767 a young mathematical instrument maker and engineer from Glasgow University, James Watt, met William Small in Birmingham. Both Scots, the two struck up an immediate friendship which brought both inspiration and solace to the self-doubting and often deeply despondent Watt. They carried on a frequent correspondence over the years, and Watt eventually moved to Birmingham just a year before Small died. In 1764 James Watt, in repairing a model of a Newcomen steam engine in Glasgow, conceived the idea of a separate condenser which would be kept permanently cool. This made the machine much more efficient and offered greater diversity of uses12. The invention would eventually lead to his renowned partnership with Boulton and industrial developments on a scale unimaginable at that time. During his first visit to Birmingham in 1767, Watt was most interested in Matthew Boulton's Soho Works. In Boulton's absence he was shown round the factory by William Small and Erasmus Darwin, and invited to join the new group of scientists. James Watt shared not only his ideas on steam with Small; in their letters they discussed telescopes, microscopes, barometers, synthetic alkali and canal construction for which Watt designed a quadrant to survey projected waterways in Scotland. It was, however, the steam engine which caused Watt most anxieties, with problems over the patent and the bankruptcy of his first backer, James Roebuck. Small's support at this time is obvious from his letters. He wrote encouraging Watt in October 1771, concerned at the endless delays, 'you have as much genius and as much integrity or more than any man I know'. Small helped to draft the final specification for Watt's steam engine headaches and feelings of exhaustion, common to both men. His advice to Watt in October 1770 was 'Get into a warm bath, especially with decoction of Rosemary when your head aches or when you are dull'10. In August 1772 Watt wrote to Small, expressing the value he placed on their friendship; 'there is no person to whom I have so fully explained my inmost thoughts as I have done to yourself and I have no fear of ever having cause to regret it' 13. Since 1769 William Small and Boulton had tried to encourage Watt to settle in Birmingham, but he did not do so until 1774. Perhaps the death of his first wife and his completion of the Fort William to Inverness Canal survey finally influenced him to move. Among Small's many scientific interests was metallurgy, but he complained about the poverty of books on the subject in a letter to Watt in 1769. Increasingly he found medicine less interesting than his other pursuits, and in October 1770 he wrote to Watt, 'Physic exhausts my whole faculties and pays but indifferently'. By March 1773 he was even more depressed and writes, 'The Practice of Medicine is worse than a Jail'10. About this time he had shown interest in moving to an academic position in Scotland, preferring Edinburgh. His former teacher, Dr Gregory, had died, but Small was loth to inherit his job. After some consideration he decided not to leave Birmingham; apathy and his memories of academic politics in Williamsburg may have influenced his decisionl1. His mind was still active in other fields, and his interest in horology led to his patent for a onewheeled clock, dated 22 July 1773, 'A new Method of constructing time-pieces of much more Simplicity than hath hitherto been in Use'. He had foreseen the use of steampower for transport, suggesting to Watt in September 1768 'I hope soon to travel in a fiery chariot of your invention'. He worked on microscopes, and his ever inventive mind conceived the idea of taking icebergs into the tropics to produce a temperate climate there. This appealed to the always receptive Darwin who used it in his Botanic Garden7. At this time Britain had close links with the St Petersburg Academy of Scientists, and both Small (encouraged by Heberden) and Watt were invited to go to Russia, but were discouraged by their many friends. During William Small's departure from the Colonies, he may well have continued to correspond with Thomas Jefferson. Only one letter from Jefferson survives, and, unfortunately Small never received it. It was dated 7 May 1775, nearly 3 months after his death10. Jefferson sent Small three dozen bottles of madeira with the promise of more to come. More importantly he expresses concern about the worsening political situation in the Colonies, but assures his former teacher that their 'private friendship may be preserved inviolate'.
William Small was acquainted with many of the leading names of his day in the fields of medicine and science, including William Heberden, James Hutton and Joseph Black. Set against those of distinguished men, his achievements may seem insignificant, as he published nothing. However, study of his life and his effect on some of the outstanding personalities of the late eighteenth century both in Britain and America demonstrates the lasting influence of an unassuming man with a warm personality and a constant interest in and encouragement of others. His achievement was surely to help them find within themselves a vision of what they could personally achieve. In Jefferson's case this was the birth of freedom, while Watt's inventions heralded the modern world. In addition, Small was founder and facilitator of the outstanding scientific and philosophical society of the eighteenth century.
